Introduction and problem statement
Any branching heuristic can be formulated in a generic functional form B : (i, ·) → R, such that the branching variable i * is chosen as the one that maximizes the scores given by B, i.e. i * = arg max i∈F B (i, ·) .
• B is different for every branching strategy
• proposing a new branching heuristic = new B
• MIB:
Implementation: (i) create two subproblems by changing the upper and lower bounds of variable i; (ii) compute LP-relaxations of the subproblems; (iii) compute a score given the objective values at the current node and the objective values of the subproblems.
Idea: use machine learning to construct
φ i is a feature vector describing variable i at the current node
Proposed approach
Machine learning is an inductive process that builds a function that 'fits' the observed data. 
, ∀j such that A ji < 0
The features: the key component
Step 1: dataset generation:
• the dataset contains pairs (φ i , s i ) where → φ i = features describing variable i at a given node, → s i = FSB score of variable i at the same node.
• How ?
→ apply B&B to a set of problems with FSB as branching strategy → at each node, for each fractional variable, compute the features φ i and the FSB score and save the pair (φ i , s i )
Step 2: learn a branching heuristic from dataset:
• Extremely Randomized Trees
• parameters: k = |φ|, N = 100 and n min = 20
Step 3: compare branching heuristics:
• experiments with limit on the number of explored nodes
• experiments with limit on the time
Experiments
Solved with all strategies (9 problems) Experimental results with time limit
• new approach to design branching strategies
• development of a set of features describing one variable
• mechanism similar to traditional branching heuristics, but → no restriction on the number or the type of features → can imitate any heuristic, and discover novel ones
• promising results
Conclusions
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